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DeGroot makes the point that in patients with central
hypothyroidism (hypothalamic or pituitary hypothyroidism), a thorough endocrine
evaluation should be performed to look for other hormone deficiencies (e.g.
gonadotrophin and ACTH deficiencies). If ACTH deficiency is present, it is essentia) that
glucocorticoid replacement therapy be initiated before thyroid hormone therapy so as not
to precipitate an acute adrenal crisis (thyroid hormone accelerate the metabolic clearance
of glucocorticoids and thus may precipitate an acute adrenal crisis if ACTH secretion is
compromised).

Williams recommends the following regimen for withdrawal of
thyroid hormone therapy when one wishes to determine the need for replacement therapy:
reduce the levothyroxine dose by 50% and re-evaluate thyroid function in 6-8 weeks. If
there is no significant increase in TSH level, withdraw levothyroxine completely and
repeat blood tests 4-8 weeks later.

Levothyroxine dose requirements in pediatric patients:
The following guidelines were proposed by the’American

Academy of Pediatrics for the treatment of congenital hypothyroidism (Pediatrics 62:413-

417, 1978 and Pediatrics 91:1203-1209, 1993):

e The average dose of levothyroxine at the start of treatment is 10-15 ug/kg/day with
full replacement doses given to newborn infants. -

e A lower starting dose of levothyroxine (e.g 25 ug/day) should be considered for
infants with cardiac failure with an increase in dose in 4-6 weeks. Other adverse
effects of levothyroxine such as hyperactivity in an older child can be minimized if
the starting dose is one-fourth of the full replacement dose, and the dose in increased
by one-fourth weekly until full replacement is reached.

e Infants with very low (<S ug/dl) or undetectable serum T4 concentrations should
begin to receive50 ug daily.

e Secondary adrenal insufficiency must be considered when hypothyroidism is due to
hypothalamic or pituitary disease. If adrenal insufficiency exists, glucocorticoid
replacement should be initiated 2 days before T4 is started to avoid precipitating an
acute adrenal erisis.

o The levothyroxine dose will need to be adjusted according to the infant’s clinical
response and determinations of serum T4 and TSH concentrations. The serum total
T4 (corrected for variation in TBG levels) or free T4 should be maintained at all
times in the upper half of the normal range and serum TSH suppressed into the
normal range during the first 3 years of life. Some infants with congenital
hypothyroidism, particularly in the early months of therapy, will have serum TSH
levels in the 10-20 mU/L range (when it is aptimal to maintain serum TSH below 10
mU/L), despite T4 levels in the upper half of the pormal range. This elevated TSH

" appears to be the result ofin utero hypothyroidism producing a resetting of the
pituitary-thyroid feedback threshold. A failure of the serum T4 to increase into the
upper half of the normal range by 2 weeks and/or the TSH to decrease below 20 mw/L
within 4 weeks of initiation of levothyroxine administration, should alert the
physician to the possibility that the child is not receiving adequate levothyroxine
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regularly. At this point, careful inquiry should be made regarding compliance, dose of
medication and method of administration.

e Serum T4 and TSH should be monitored with the following frequency:

at 2 and 4 weeks after the initiation of levothyroxine treatment

every 1 to 2 months during the first year of life

every 2 to 3 months between 1 and 3 years of age

every 3 to 12 months thereafter until growth is completed

at more frequent intervals when compliance is questioned or abnormal

values are obtained.

Serum T4 and TSH and physical exam, if indicated, should be

performed 2 weeks after any change in levothyroxine dosage.

e The infant should be watched during the first 2 weeks of levothyroxine therapy for
cardiac overload, arrhythmias, and aspiration from avid suckling.

o . Routine clinical examination, including assessment of growth and development,
should be performed at regular intervals. -

e Overtreatment for long periods of time has been associated with premature
craniosynostosis and may adversely affect the tempo of brain maturation (minimal
brain damage has been reported in children with thyrotoxicosis during infancy).
Overtreatment will also accelerate bone age.

¢ When permanence of thyroid disease is not established, levothyroxine administration
should be discontinued for 30 days, at some point after the child is 3 years of age. At
that time, serum T4 and TSH levels should be obtained. If the T4 is low and the TSH
is high, permanent hypothyroidism is confirmed and therapy is reinstituted. If the T4
and TSH are normal, euthyroidism is assumed and a diagnosis of transient
hypothyroidism is recorded. Since some more severely affected children may become
clinically hypothyroid when treatment is discontinued for 30 days, one option when
suspicion of permanence is high is to reduce the replacement dosage by half. If after
30 days, the serum TSH is elevated above 20 mU/L, the permanence of
hypothyroidism is confirmed and full replacement therapy is resumed. However, if
the serum TSH level has not risen, then treatment is discontinued for another 30 days
with repeat serum T4 and TSH.

ppo TR
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Serum T4 and TSH levels should be checked no sooner than 4
weeks after a levothyroxine dosage change since that period of time is necessary to reach
steady state given the balf-life of T4 (Rogers in American Family Physician 50:344-50,
1994).

Overtreatment may result in psychomotor retardation (Dubuis et al,
JCEM 81:222-227, 1996).

Fisher JCEM 72:523-523, 1991) makes the following points in his
article: .
— - ¢ aninitial starting dose of 10-15 ug/kg/day of levothyroxine (or
’ 50 ug/day in an average term infant of 3-4.5 kg), increases the
.. serum T4 into the upper half of the normal range in 1-2 weeks.
) Serum TSH may be elevated above 20 mU/L despite serum T4

vy,



31

in the upper half of the normal range in some infants with
congenital hypothyroidism (CH) particularly during the early
months of treatment. This is due to a resetting in utero of the
feedback threshold for T4 suppression of TSH release in

. infants with CH.

d. Therapy should be monitored, and individual T4 dose
adjustments made, at 4-6 week intervals during the first 6
months, at 2-3 month intervals between 6-24 months of age,
and at 3-6 month intervals thereafter. Assessments should
include physical growth, motor development, bone maturation,
and developmental progress at appropriate intervals. A Denver
Developmental Screening Test or other screening tool may be
useful to screen for developmental progress. More formal
testing should be conducted when there is any suspicion of
developmental delay and at 5-7 years of age.

e. When hypothyroidism is secondary to hypothalamic or
pituitary disease, it is essential to look for other hormone
deficiencies: e.g. growth hormone and ACTH deficiency.

Fisher makes the following additional points in another article
(Fisher : Acquired Juvenile Hypothyroidism in Werner and
Ingbar’s The Thvroid, 6™ edition, ed. Braverman and Utiger, J.B.
Lippincott Co., Philadelphia, 1991, pages 1228-1234).

a. The optimal maintenance dose for the treatment of acquired juvenile
hypothyroidism is the dose that normalizes the serum TSH
concentration and maintains the serum T4 in the midrange or upper
range of normal for age, and that normalizes growth.

b. Excessive dosage results in accelerated bone maturation and
premature craniosynostosis, at times accompanied by increased
intracranial pressure and delayed neurological development.

c. Expected adult height may not be achicved in juvenile patients with
prolonged hypothyroidism and marked growth retardation at the time
of diagnosis and treatment. Decreased catch-up growth and eventual
height reduction are likely if the untreated hypothyroid state exceeds 3
years in duration. Also, transient growth hormone deficiency occurs in
1% of patients with longstanding untreated hypothyroidism.

2 recent articles (Bongers-Schokking et al in J Peds 136:292-297,
2000 and Fisher J Peds 136:273-4, 2000) highlight the importance of early
(<13 days of life), high-dose (T4 dose > 9.5 mcg/kg/day) treatment of
newbomns with congenital hypothryroidism, especially those with severe
CH, to prevent an adverse effect on intellectual outcome.

—_ - 'Martindale, 1993 and AHFS, 1998 recommend the following
levothyroxine replacement dosage schedule:
0-6 months: 8-10 ug/kg/day
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6-12 mos.: 6-8 “
1-5yrs.. 5-6 “
6-12 yrs.: 4-5 “

>12yrs.: 2-3 «

When growth & puberty are complete, the average levothyroxine dose is 1.6 or
1.7 ug/kg/day.

Drug Facts and Comparisons (publisher: Facts and

Comparisons, St. Louis, MO, updated monthly, Thyroid Hormones, page 132i, © January
1995) cites the following levothyroxine replacement dosage schedule:

0-6 months: 8-10 mcg/kg/day

6-12 months: 6-8 “

1-5 years: 5-6 “

6-12 years: 4-5

> 12 years: 2-3 “

Dussault J. (Childhood Primary Hypothyroidism and Endemic

Cretinism in: Bardin W., Current Therapy in Endocrinology and Metabolism, 6® edition,
ed. Bardin W, Mosley-Year Book, Inc., New York, 1997, pp.107-109) recommends the
following levothyroxine doses for children with congenital hypothyroidism:

0-6 months: 10-15 mcg/kg/day

6-12 months: 6-8 mcg/kg/day

1-5 years: 5-6 mcg/kg/day

6-12 years: 4-5 mcg/kg/day

> 12 years: 2-3 mcg/kg/day

Boyages (Current Therapy in Endocrinology and Metabolism,
1994,5:94-98) recommends the following levothyroxine doses for children with
congenital hypothyroidism:

Birth-6 months: 10 mcg/kg/day
- 6-12 months: 6-10 mcg/kg/day

1-5 years: 5-6 mcg/kg/day

6-12 years: 3-5 mcg/kg/day

> 12 years: 2-3 mcg/kg/day

Based on their data, Dickerman and De Vries (Clinical
Endocrinology 47:649-654, 1997) recommend that infants with congenital
hypothyroidism be treated with an L-T4 dose of at least 8.5 mcg/kg/day to enable full
attainment of genetic growth potential.
) Sato et al (JCEM 44(3):553-9, 1977) studied 9 patients with
athyreotic or ectopic cretinism, ages 6 months-17 years to examine the relationship
between age and the dose of L-thyroxine to restore TSH to normal levels. The L-T4 dose
which was associated with normal TSH responsiveness to TRH was high in infancy (10
ug/kg/day), decreasing with age to 3-4 mcg/kg/day in pubertal children. The adequate L-
T. dose between 4 and 12 years of age was 4-6 ug/kg/day. He concludes that these results

Tpre,




33

suggest that the pituitary threshold for feedback regulation of TSH secretion by T,
decreases with age in children with cretinism.

To minimize undesirable side effects (irritability, restlessness,
decreased attention span and insomnia) in children with long-standing or severe
hypothyroidism, Dallas and Foley (Pediatric Endocrinology, ed. Fima Lifshitz, third
edition, Marcel Dekker, Inc., New York, New York, 1996, chapter 27, pages 391-99)
recommend an initial dose of 25 ug levothyroxine/day with increments of 25 ug every 24
weeks until the desired effect is achieved. The principle of starting with a lower
levothyroxine dose with gradual increments until TSH is suppressed to the normal range
in children with acquired hypothyroidism was also emphasized by Rovet et al (J Pediatr
122:543-549, 1993).

IX. USE IN SPECIAL POPULATIONS:

Levothyroxine dosing requirements are decreased in the elderly, especially
so in those with underlying cardiovascular disease.

Dosing requirements generally increase during pregnancy.

Pediatric patients require higher doses of levothyroxine sodium on a
mcg/kg basis compared to adults, with requirements decreasing with age and become
comparable to adult requirements when growth and puberty are complete.

' See section VIII: Dosing and Administration Issues for dosing
requirements for specific patient populations. .
X. CONCLUSIONS AND RECOMMENDATIONS: £

Levothyroxine sodium tablets are safe and effective for the indications
stated in the draft labeling for this product. However, it is important to bear in mind that
levothyroxine sodium is a drug with a narrow therapeutic index and there may be serious
adverse consequences if the dose is not specifically titrated to the needs of the individual
patient. Specifically, undertreatment of an infant with congenital hypothyroidism may
have adverse consequences on intellectual development and growth. Undertreatment of a
child with acquired hypothyroidism may adversely affect school performance, as well as
growth and pubertal development. Undertreatment of hypothyroidism in an adult may
adversely affect mentation (slowness of thought and memory loss), myocardial
performance (impaired myocardial contractility) and lipid levels. Inadequate suppression
of TSH by levothyroxine in a patient with well-differentiated thyroid cancer, may
stimulate tumor growth and growth of metastases. Conversely, overtreatment is to be
avoided. Overtreatment of congenital hypothyroidism with levothyroxine sodium may
disrupt the tempo of brain maturation and may result in premature craniosynostosis.
Excess T4 replacement in children may accelerate the bone age leading to premature
closure of the epiphyses and compromised final adult height. In the adult, overtreatment
may bave adverse consequences on the myocardium and bone. Therefore, it is critical to
precisely titrate the dose of levothyroxine sodium to achieve and maintain the euthyroid
state clinically and biochemically, thus avoiding the adverse consequences of under- and
overtreatment,-unless TSH suppression is the objective as in paticats with well-
differentiated thyroid cancer. To achieve this goal, it is essential to have levothyroxine
drug products that demonstrate consistent potency and stability.

\.
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Ip addition, a 25 mcg dosage strength that meets chemistry and biopharm
criteria for approval, is essential for proper labeling of the product for safe and effective
use given that in certain clinical situations, levothyroxine sodium dosing is initiated at
12.5-25 mcg/day and increased in 12.5-25 mcg dosing increments.

From a clinical standpoint, an approval letter may be issued to Jones
Pharma, Inc. for their levothyroxine sodium tablets provided they submit draft labeling
which conforms to FDA's proposed labeling template for this class of products.

X1. RECOMMENDED REVISIONS TO FDA’s LEVOTHYROXINE
SODIUM LABELING TEMPLATE:
1. Contraindications:
Revise the first sentence to read:
Levothyroxine is contraindicsted in patients with untreated subclinical
(suppressed serum TSH level with normal Ty and T, levels) or overt
thyrotoxicosis of any etiology and in patients with acute myocardial infarction.

2. Warmnings:

Revise the last paragraph to read:

In patients with nontoxic diffuse goiter or nodular thyroid disease, particularly
the elderly or those with underlying cardiovascular disease, levothyroxine sodium therapy is
contraindicated if the serum TSH level is already suppressed due to the risk of precipitationg overt
thyrotoxicosis (see Contraindications). If the serum TSH level is pot suprressed, Trademark
should be used with caution in conjunction with careful monitoring of thyroid function for
evidence of hyperthyroidism and clinical monitoring for potential associsted adverse
cardiovascular signs and symptoms of hyperthyroidism.

3. Precautions:
Add the following sentence at the end of the first paragraph:
Many drugs interact with levothyroxine sodium necessitating adjustments in
dosing to maintain therspeutic response (see Drug Interactions).

Revise the section: ——— 10
read:

Patients with nontoxic diffuse goiter or nodular thyroid disease - Exercise
caution when administering levothyroxine to patients with nontoxic diffuse goiter or nodular thyroid
disease in order to prevent precipitation of thyrotoxicosis (see WARNINGS.). If the serum TSH is already
suppressed, levothyroxine sodium should not be administered (see Contraindications).

4. Adverse Reactions:
Replace

5. Dosage and Administration: ‘
- Add: “as needed” at the end of the first sentence in the second
paragraph in “Specific Patient Populations™.

' with “impaired fertility” under Reproductive.

- Revise the section:
. ———"""""" .toread:
TSH Suppression in Well-differentiated Thyroid Cancer and Thyroid Nodules -
The target level for TSH suppression in these conditions has not been
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established with controlled studies. In addition, the efficacy of TSH suppression for benign nodular disease
is controversial. Therefore, the dose of TRADEMARK used for TSH suppression should be individulaized
based on the specific discase and the patient being treated.

In the treatment of well-differentiated (papillary and follicular) thyroid cancer,
Levothyroxine is used as an adjunct to surgery and radiciodine therapy. Genenlly, TSH is suppressed to
<0.1 mU/L, and this usually requires a levothyroxine dose of greater than 2 meg/kg/day. However, in
patients with high-risk tumors, the target level for TSH suppression may be <0.01 mU/L.

In the treatment of benign nodules and nontoxic multinodular goiter, TSH is
generally suppressed to a higher target (e.g. 0.1-0.5 mU/L for nodules and 0.5-1.0 mU/L for multinodular
goiter) than that used for the trestment of thyroid cancer. Levothyroxine sodium is contraindicated if the
serum TSH is already suppressed due to the risk of precipitating overt thyrotoxicosis (sec
CONTRAINDICATIONS, WARNINGS and PRECAUTIONS).

Note: the above changes have been incorporated into the following labeling template.

XIIl. LEVOTHYROXINE LABELING TEMPLATE PREPARED BY FDA:
TRADEMARK ™ (levothyroxine sodium tablets, USP)

DESCRIPTION T

—TRADEMARK™ (levothyroxine sodium tablets, USP) contain synthetic crystalline L-3,3',5,5"-
tetraiodothyronine sodium salt (levothyroxine (T4) sodium]. Synthetic T is identical to that produced in
the buman thyroid gland. Levothyroxine (T4) sodium has an empirical formula of CjgH|glgN NaO4 x

pre

H30, molecular weight of 798.86 g/mol (anhydrous), and structural formula as shown:
Inactive Ingredients

[Product-specific information supplied by applicani]

Strength (mcg) Color additive(s)

’ [Product-specific information supplied by applicant]




36

CLINICAL PHARMACOLOGY

Thyroid l.mmone. synthesis and secretion is regulated by the hypothalamic-pituitary-thyroid axis.
Thyrotropin-releasing hormone (TRH) released from the hypothalamus stimulates secretion of thyrotropin-
stimulating hormone, TSH, from the anterior pituitary. TSH, in turn, is the physiologic stimulus for the
synthesis and secretion of thyroid hormones, L-thyroxine (T4) and L-triiodothyronine (T3), by the thyroid
gland. Circulating serum T3 and T4 levels exert a feedback effect on both TRH and TSH secretion. When
serum T3 and T4 levels increase, TRH and TSH secretion decrease. When thyroid bormone levels
decrease, TRH and TSH secretion increase.

The mechanisms by which thyroid hormones exert their physiologic actions are not completely understood,
but it is thought that their principal effects are exerted through control of DNA transcription and protein
synthesis. T3 and T4 diffuse into the cell nucleus and bind to thyroid receptor proteins attached to DNA.
This hormone nuclear receptor complex activates gene transcription and syathesis of messenger RNA and
cytoplasmic proteins.

Thyroid hormones regulate multipie metabolic processes and play an essential role in normal growth and
development, and normal maturation of the central nervous system and bone. The metabolic sctions of
thyroid hormones include augmentation of cellular respiration and thermogenesis, as well as metabolism of

proteins, carbohydrates and lipids. The protein anabolic effects of thyroid bormones are essential to normal
growth and development.

The physiologic actions of thyroid hormones are produced predominately by T3, the majority of which
(approximately 80%) is derived from T4 by deiodination in peripheral tissues.

Levothyroxine, at doses individualized according to patient response, is effective as replacement or
supplemental therapy in hypothyroidism of any ctiology, except transient hypothyroidism during the
recovery phase of subacute thyroiditis.

Levothyroxine is also effective in the suppression of pituitary TSH secretion in the treatment or prevention
of various types of euthyroid goiters, including thyroid nodules, Hashimoto’s thyroiditis, multinodular
goiter and, as adjunctive therapy in the management of thyrotropin-dependent well-differentiated thyroid
cancer (see INDICATIONS AND USAGE, PRECAUTIONS, DOSAGE ANDADMINISTRATION).

PHARMACOKINETICS

Absorption — Absorption of orally administered T4 from the gastrointestinal (GI) tract ranges from 40% to
80%. The majority of the levothyroxine dose is absorbed from the jejunum and upper ileun. The relative
bioavailability of TRADEMARK tablets, compared to an equal nominal dose of oral Jevothyroxine sodium
solution, is approximately [Product-specific information supplied by applicanf) %. T,
absorption is increased by fasting, and decressed in malabsorption syndromes and by certain foods such as
soybean infant formula. Dietary fiber decreases bioavailability of T4. Absorption may also decrease with
age. In addition, many drugs and foods affect T4 absorption (sce PRECAUTIONS, Drug Interactions
and Drug-Food Interactions).

Distribution - Circulating thyroid hmmmmyuummwmdwpmmmhmng
thyroxine-binding- globulin (TBG), thyroxine-binding prealbumin (TBPA), and albumin (TBA), whose
capacities and affinities vary for each bormone. The higher affinity of both TBG and TBPA for T4

partially explains the higher serum levels, slower metabolic clearance, and longer balf-life of T4 compared:

to T3. Protein—bomdr@ygoi& hormones exist in reverse equilibrium with small amounts of free hormone.
Only unbound bormone is metabolically active. Many drugs and physiologic conditions affect the binding
of thyroid hormones to serum proteins (see PRECAUTIONS, Drug Interactions and Drug-Laboratory

Cpre



37

Test Interactions). Thyroid hormones do not readily cross the placental barrier (see PRECAUTIONS,
Pregnancy).

Metabolism - T4 is slowly eliminated (sec TABLE 1). Tbe major psthway of thyroid hormone
metabolism is through sequential deiodination. Approximately eighty-percent of circulating T3 is derived
from peripheral T4 by monodeiodination. The liver is the major site of degradation for both T4 and T3,
with T4 deiodination also occurring at a number of additional sites, inciuding the kidney and other tissues.
Approximately 80% of the daily dose of T4 is deiodinated to yield equal amounts of T3 and reverse T3
(tT3). T3 and rT3 are further deiodinated to diiodothyronine. Thyroid hormones are aiso metabolized via

conjugation with ghicaronides and sulfates and excreted directly into the bile and gut where they undergo
enterohepatic recirculation.

Elimination — Thyroid hormones are primarily eliminated by the kidneys. A portion of the conjugated
hormone reaches the colon unchanged and is eliminated in the feces. Approximately 20% of T4 is
eliminated in the stool. Urinary excretion of T4 decreases with age.

Table 1: Pharmacokinetic Parameters of Thyroid Hormones in Enthyroid Patients

Hormone Ratio in Thyroglobulin{ Biologic Potency t12 (days) Protein Binding (%)?
othyroxine (T4) 10 - 20 1 67! 99.96
iothyronine (T3) 1 4 $2 99.5

) 310 4 days in byperthyroidism, 9 to 10 days in hypothyroidism; 2_Includes TBG, TBPA, and TBA

INDICATIONS AND USAGE
Levothyroxine sodium is used for the following indications:

Hypothyroidism ~ As replacement or supplementa) therapy in congenital or acquired hypothyroidism of
any etiology, except transient hypothyroidism during the recovery phase of subacute thyroiditis. Specific
indications include: primary (thyroidal), secondary (pituitary), and tertiary (bypothalamic) hypothyroidism
and subclinical hypothyroidism. Primary hypothyroidism may result from functional deficiency, primary
atrophy, partial or total congenital absence of the thyroid gland, or from the effects of surgery, radiation, or
drugs, with or without the presence of goiter.

Pituitary TSH Suppression - In the treatment or prevention of various types of euthyroid goiters (see
WARNINGS and PRECAUTIONS), inchuding thyroid nodules (see WARNINGS and
PRECAUTIONS), subacute or chronic lymphocytic thyroiditis (Hashimoto's thyroiditis), multinodular
goiter (see WARNINGS and PRECAUTIONS) and, as an adjunct to surgery and radioiodine therapy in
the management of thyrotropin-dependent well-differentiated thyroid cancer.

CONTRAINDICATIONS

Levothyroxine is contraindicated in patients with untreated subclinical (suppressed serum TSH level with
pormal Ty and T, levels) or overt thyrotoxicosis of any etiology and in patients with acute myocardial
infarction. Levothyroxine is contraindicated in patients with uncorrected sdrenal insufficiency since thyroid
hmamyygdﬁmmmmmwwmmﬁccmofﬂmﬁwids
(sce PRECAUTIONS). TRADEMARK is contraindicated in patients with hypersensitivity to any of the
inactive ingredients in TRADEMARK tablets. (See DESCRIPTION, Inactive Ingredients.)

 WARNINGS  ~— . -

WARNING: Thyroid hormenes, including TRADEMARK, ecither alone or with ather therapeutic
agents, should not be used for the treatment of ebesity. In cuthyroid patieats, doses within the range
of daily hormonal mmbmbeﬂewnforwdgbtndnmwm-ypndm
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serious or even life threstening manifestations of toxicity, particularly when given in association with
sympathomimetic amines such a3 those used for their anorectic effects.

Levothyroxine sodium should not be useu in the treatment of male or female infertility unless this condition

is associated with hypothyroidism.

In patients with nontoxic diffuse goiter or nodular thyroid disease, particularly the elderly or those
with underlying cardiovascular disease, levothyroxine sodium therapy is contraindicated if the serum TSH
level is already suppressed due to the risk of precipitationg overt thyrotoxicosis (see Contraindications). If
the serum TSH level is not suprressed, Trademark should be used with caution in conjunction with careful
monitoring of thyroid function for evidence of hyperthyroidism and clinical monitoring for potential
associated adverse cardiovascular signs and symptoms of hyperthyroidism.

PRECAUTIONS

General

Levothyroxine has a narrow therapeutic index. Regardless of the indication for use, careful dosage titration
is necessary to avoid the consequences of over- or under-treatment. These consequences include, among
others, effects on growth and development, cardiovascular function, bone metabolism, reproductive
function, cognitive function, emotional state, gastrointestinal function, and on glucose sad lipid
metabolism. Many drugs interact with levothyroxine sodium oecessitating adjustments in dosing to
maintain therapeutic response (see Drug Intersctions).

Effects on bone mineral deasity- In women, long-term levothyroxine sodium therapy has been associated
with decreased bone mineral density, especially in postnenopausal women on greater than replacement
doses or in women who are receiving suppressive doses of levothyroxine sodium. Therefore, it is
recommended that patients receiving levothyroxine sodium be given the minimum dose necessary to
achieve the desired clinical and biochemical response. -

Patients with underlying cardiovascular disease- Exercise caution when administering levothyroxine to
patients with cardiovascular disorders and to the elderly in whom there is an increased risk of occult cardiac
disease. In these patients, levothyroxine therspy should be initiated st lower doses than those
recommended in younger individusls or in patients without cardiac disease (see WARNINGS;
PRECAUTIONS, Geriatric Use; and DOSAGE AND ADMINISTRATION). If cardiac symptoms
develop or worsen, the levothyroxine dose should be reduced or withheld for one week and then cautiously
restarted at a lower dose. Overtreatment with levothyroxine sodium may have adverse cardiovascular
effects such as an increase in heart rate, cardiac wall thickness, and cardiac contractility and may
precipitate angina or arrhythmias. Patients with coronary artery disease who are receiving levothyroxine
therapy should be monitored closely during surgical procedures, since the possibility of precipitating
cardiac arrhythmias may be greater in those treated with levothyroxine. Concomitant administration of
levothyroxine and sympathomimetic agents to patients with coronary artery disease may precipitate
coronary insufficiency.

Patients with nontoxic diffuse goiter or nodular thyroid disease - Exercise caution when administering
levothyroxine to patients with nontoxic diffuse goiter or nodular thyroid disease in order to prevent
precipitation of thyrotoxicosis (sc¢ WARNINGS.). If the serum TSH is already suppressed, levothyroxine
sodium should not be administered (see Contraindications).

Associsted endocrine disorders
Hypothalamic/pituitary _hormone deficiencics- In patients with secondary or tertiary hypothyroidism,
sdditional hypothalamic/pituitary hormone deficiencies should be considered, and, if diagnosed, treated
(see PRECAUTIONS, Autoimmupe polygiandular syndrome for adrenal insufficiency).

Autoimmune polvglandular svndrome- Occasionally, chronic autoimmune thyroiditis may occur in
association with other autoimmune disorders such as adrenal insufficiency, pemicious anemia, and insulin-
deptadent diabetes mellitus. Patients with concomitant adrenal insufficiency should be treated with
replacement glucocorticoids prior to initiation of treatment with Jevothyroxine sodium. Failure to do so
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may precipitate an acute adrenal crisis when thyroid hormone therapy is initiated, due to increased
metabolic clearance of glucocorticoids by thyroid hormone. Patients with diabetes mellitus may require
upward adjustments of their antidiabetic therapeutic regimens when trcated with levothyroxine (see
PRECAUTIONS, Drug Interactious). :

Other sssociated medicsl conditions
Infants with congenital hypothyroidism appear to be at increased risk for other congenital anomalies, with

cardiovascular anomalies (pulmonary stenosis, atrial septal defect, and ventricular septal defect,) being the
DOSt COMIMON ass0Ciation.

Informstion for Patients

Patients should be informed of the following information to aid in the safe and effective use of

TRADEMARK:

1. Notify your physician if you are allergic to any foods or medicines, are pregnant or intend to become
pregnant, are M—feeding or are taking any other medications, including prescription and over-the-
counter preparations. :

2. Notify your physician of any other medical conditions you may have, particularly heart disease,
diabetes, clotting disorders, and adrenal or pituitary gland problems. Your dose of medications used to
control these other conditions may need to be adjusted while you are taking TRADEMARK. If you
have diabetes, monitor your blood and/or urinary glucose levels as directed by your physician and
immediately report any changes to your physician. If you are taking anticoagulints (blood thinners),
your clotting status should be checked frequently.

3. Use TRADEMARK only ss prescribed by your physician. Do not discontinue or change the amount
you take or how often you take it, unless directed to do so by your physician.

4. The levothyroxine in TRADEMARK is intended to replace a hormone that is normally produced by
your thyroid gland. Generally, replacement therapy is to be taken for life, except in cases of transient
hypothyroidism, which is usually associated with an inflammation of the thyroid gland (thyroiditis).

5. Take TRADEMARK as a single dose, preferably on an empty stomach, one-half to one hour before
breakfast. Levothyroxine sbsorption is increased on an empty stomach.

6. It may take several weeks before you notice an improvement in your symptoms.

7. Notify your physician if you experience any of the following symptoms: rapid or irregular heartbeat,
chest pain, shortness of breath, leg cramps, headache, nervousness, irritability, sleeplessness, tremors,
change in appetite, weight gain or loss, vomiting, diarrhea, excessive sweating, best intolerance, fever,
changes in menstrual periods, hives or skin rash, or any other unusual medical event.

8. Notify your physician if you become pregnant while taking TRADEMARK. It is likely that your dose
of TRADEMARK will need to be increased while you are pregnant.

. Notify your physician or dentist that you are taking TRADEMARK prior to any surgery.

10. Partial hair loss may occur rarely during the first few months of TRADEMARK therapy, but this is
usually temporary.

11. TRADEMARK should not be used as a primary or adjunctive therapy in a weight control program.

12. Keep TRADEMARK out of the resch of children. Store TRADEMARK away from heat, moisture,
and light. A

Laboratory Tests

The diagnosis of hypothyroidism is confirmed by measuring TSH levels using » sensitive assay (second
generation assay sensitivity < 0.1 miU/L or third generation assay semsitivity < 0.01 mIU/L) and
measurement of free-Ty.
Thbe adequacy of therapy is determined by periodic assessment of appropriate laboratory tests and clinical
evaluation. The choice of lshoratory tests depends on various factors including the etiology of the
underlying thyreid discase, the presence of concomitant medical conditions, including pregnancy, and the
use of concomitant medications (see PRECAUTIONS, Drug Interactions and Drug-Laboratory Test
Interactions). Persistent clinical snd laboratory evidence of bypothyroidism despite an appareat adequate
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replacement dose of TRADEMARK may be evidence of inadequate absorption, poor compliance, drug
interactions, or decreased T4 potency of the drug product.

Adults )

In adult patients with primary (thyroidal) hypothyroidism, serum TSH levels (using a sensitive assay) alone
may be used to monitor therapy. The frequency of TSH monitoring during levothyroxine dose titration
depends on the clinical situation but it is generally recommended at 6-8 week intervals until normalization.
For patients who have recently initiated levothyroxine therapy and whose serum TSH has normalized or in
patients who have had their dosage or brand of levothyroxine changed, the serum TSH concentration
should be measured afier 8-12 weeks. When the optimum replacement dose has been attained, clinical
(physical examination) and biochemical monitoring may be performed every 6-12 months, depending on
the clinical situstion, and whenever there is a change in the patient’s status. It is recommended that a
physical examination and a serum TSH measurement be performed at least annually in patients receiving
TRADEMARK (see WARNINGS, PRECAUTIONS, and DOSAGE AND ADMINISTRATION).

Pediai .
In patients with congenital hypothyroidism, the adequacy of replacement therapy should be assessed by
measuring both serum TSH (using a sensitive assay) and total- or free-T4 During the first three years of
life, the serum total- or free-T4 should be masintained at all times in the upper half of the normal range.
While the aim of therapy is to also normalize the serum TSH level, this is not always possible in s small
pevcentage of patients, particularly in the first few months of therspy. TSH may not normalize due to &
resetting of the pituitary-thyroid feedback threshold as a result of in utero hypothyroidism. Failure of the
serum T4 to increase into the upper half of the normal range within 2 weeks of initiation of TRADEMARK
therapy and/or of the serum TSH to decrease below 20 mU/L within 4 weeks should alert the physician to
the possibility that the child is not receiving adequate therspy. Careful inquiry should then be made
regarding compliance, dose of medication administered, and method of administration prior to raising the
dose of TRADEMARK.

The recommended frequency of monitoring of TSH and total or free T4 in children is as follows: at 2 and 4
weeks after the initiation of treatment; every 1-2 months during the first year of life; every 2-3 months
between | and 3 years of age; and every 3 to 12 months thereafter until growth is completed. More
frequent intervals of monitoring may be necessary if poor compliance is suspected or abnonmal values are
obtained. It is recommended that TSH and T4 levels, and 2 physical examination, if indicated, be
performed 2 weeks after any change in TRADEMARK dosage. Routine clinical examination, including
assessment of mental and physical growth and development, and bone maturation, should be performed at
regular intervals (se¢ PRECAUTIONS, Pediatric Use and DOSAGE AND ADMINISTRATION).

L,,‘_l R fe1qdt. 3 . i . ]
Adequacy of therapy should be assessed by measuring serum free-T4 levels ,which should be maintained
in the upper half of the normal range in these patients.

Drug Interactions
Many drugs affect thyroid hormone pharmacokinetics and metabolism (e.g., absorption, synthesis,
secretion, catabolism, protein binding, and target tissue response) and may alter the therapeutic
response to TRADEMARK. In addition, thyroid hormones and thyroid status have varied effecis
on the pharmacokinetics and action of other drugs. A listing of drug-thyroidal axis interactions is
contained in Table 2. -

The list of drug-thyroidal axis interactions in Table 2 may not be compreheasive due to the introduction of
pew drugs that interact with the thyroidal axis or the discovery of previously unknown interactions. The
mwmimofhhﬁamdshomdmaﬂtmﬁamnfmm(e.g,Me
inseqsofnewlylwmveddmp.mdicdﬁm)funddiﬁouﬂinformﬁonif.dmg—dmgmum
with levothyroxine is suspected.
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Table 2: 11) Axis Isteractions
DregorDrugClass | Effoct
lhtnp mmmm-mmumm@n« does mot occur

ofheapnmumhntmmaunm-nwonmmmnmdum
doscs: Dup-nme(>ludkwmn): Gilucocorticoids (hydrocortisone > 100 mg/day o

Drugs that ailter thyreid mm-

mmﬂki-ﬂrﬂthm

thet decrease th

(inchading iodine~containing i WW(&LW!WCMG‘WIMWM&
Moplphcmnpﬂ) Mwm)mmmwvmmmmhﬂywbkwwdmd
i _hypolhymdam. Oral cholecystographic agents snd amiodarone are slowly excreted,
eduml.mle_ ng more projonged hypothyroidism thao parenterally sdministered iodinated contrast agents
' (PTU) erm acninoglutethimide therapy may minimally decresse T4 and Ty levels and increase TSH,
ofbutamide b all values remain within normel limits in most pstients.

that may incrense th

Radiographic contrast agents)

(inchuding iodine-containing uthyroid patients with Grave's disease previously wested with antitbyroid drugs or in euth

hormene which may resalt is
ide and drugs that contain pharmacologic amounts of ndademyannbypmhymdum:

MWM(G.;.MW«WM thyroid adenoma)
i wmmmmwmymmmmmw
tinustion. Amiodarone mduce

mummnmm—ymmhbmmn

jon, potentially resulting in bypothyroidism. Calciuini carbonste may form an insoluble
Jevothyroxine, snd farrous sulfate likely forms a ferric-thyroxine complex. Admini
ine at jeast 4 bours apert from these agents.

tummuﬁaqﬁhmwm‘nd&hym;uma

'decmwmmmanmiwmmF&
ootinued administration results in & decresse in serum T4 snd normal FT4 aod TSH -
md mmnnmnymm Salicylates inhibit binding of T4 and Ty to TBG

dhyretin. An initial increase in serum FT4 is followed by return of FT4 to normal levels wi
mmmmmmnhdamww
puch as 30%.

nnau-ywr..ur,mm

ifampic .

tie which msy resalt in

dwmmmbohmmmmyww

dmmm;-wmmw Pbenytoin

i w“mmﬂmnﬂwdﬁ»nuybe
20% o but most Patients have normal serum TSH levels and are clini euth

mmmﬁs'mmq
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'oftucmzymehhn‘bha:deumhpuiphedmmﬁmofT.mT;.Mn;
od Ty levels. However, serum T4 levels are usually normal but may occasionally be sligh
. In patients treated with large doses of propranolol ( > 160 mg/day), Ty and T, leve

2ase serum T3 coucentrations by 30% with minimal change in serum T4 levels. Howcver.lonq
orm ghucocorticoid therapy may result in slightly decreased Ty and T4 Jevels due to decressed TBG
oduction (see above).

Miscallaseons

Anticosgulants (oral)
b Coumarin Derivatives
+ Indandione Derivatives

Antidepressants
 Tricyclics (c.g., Amitriptyline)
F Ten:yclies (¢.;.,. Maprouline)

- Selective Serotonin Reuptake inhibitors lics msy be sccelerated. Administration of sertraline in patients stabilized on levotbyroxine ms:
(SSRIs; e.g., Sertraline) in increased Jevothyroxine ts.
Antidiabetic Agents oo of levothyroxine to aptidiabetic or msulin therspy msy result in increased antidiabetic agen
- Biguanides insulin requirements. Careful monitoring of disbetic cootrol is recommended, especiaily
Meglitinides therapy is started, changed, or discontinued.
L Sulfooylureas
L Thiszolidediones
- Insulin
Cardiac Glycosides digitalis glycoside levels may be reduced in hyperthyroidism or when the bypothyroid patien
converted to the cuthyroid state. Therapeutic effect of digitalis glycosides may be reduced.
Cytokines herspy with interferco-G bhas becn sssocisted with the development of antithyroid ms
| Interferon-a ntibodies in 20% of patients snd some bave transient bypotbyroidism, bypertbyroidism, or both.
 Interieukin-2 Patients who have antitbyroid sntibodies before trestment are at higher risk for thyroid dysfuncti
ing tresrment. Interleukin-2 bas been associsted with transient painless thyroiditis in 20% of
Growth Hormooes ive use of thyroid bormones with growth hormones may accelerate epiphyseal closure
- Somatrem owever, untreated hypothyroidism may interfere with growth response to growth hormoue
L Somatropin

DOCAT lmmymwke.dbypamicnmdnchyum all:‘anadminimtionmpntieuq

(e.g.. Theophylline)

jving thyroid hormone therapy is recommended.

phic Agents

13 bave been associated with thyroid bormone sad / or TSH level aherations by various

wo&mﬁummemommqﬂmﬁmgulmmy. Therefore, a
decrease in the dose of anticosgulant may be warranted with correction of the hypothyroid state or when
the TRADEMARK dose is increased. Prothrombin time should be closely monitored to permit sppropriate
and timely dosage adjustments (see Table 2).
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ig 2l " »Tyethcnpemiceﬂ‘ectsofdigiulisglycosidumybereducedbylcvoﬁiyroxine.
Serum. dl_gmlxs glycoside levels may be decreased when a hypothyroid patient becomes euthyroid,
necessitating an increase in the dose of digitalis glycosides (sce Table 2).

Du;-l-‘ood lntgncﬂom - Consumption of certain foods may affect levothyroxine absorption thereby
necessitating adjustments in dosing. Soybean flour (infant formula), cotton seed meal, walnuts, and dietary
fiber may bind and decrease the absorption of levothyroxine sodium from the GI tract.

!)rng-la.bontory Test Intersctions - Changes in TBG concentration must be considered when
interpreting T4 and T3 values, which necessitates measurement and evaluation of unbound (free) hormone
and/or determination of the free T4 index (FT4l). Pregnancy, infectious hepatitis, estrogens, estrogen-
containing oral contraceptives, and acute intermittent porphyria increase TBG concentrations. Decreases in
TBG concentrations are observed in nephrosis, severe hypoproteinemia, severe liver disease, acromegaly,
snd after androgen or corticosteroid therapy (see aiso Table 2). Familial hyper- or hypo-thyroxine binding
globulinemias have been described, with the incidence of TBG deficiency approximating 1 in 9000.

Carcinogenesis, Mutagenesis, and Impairment of Fertility — Animal studies have not been performed to
evaluate the carcinogenic potential, mutagenic potential or effects on fertility of levothyroxine. The
synthetic T4 in TRADEMARK is identical to that produced naturally by the human thyroid gland.
Although there has been s reported association between prolonged thyroid hormone therapy and breast
cancer, this has not been confirmed. Patients receiving TRADEMARK for sppropriate clinical indications
should be titrated to the lowest effective replacement dose.

Pregnancy - Category A — Studies in women taking levothyroxine sodium during pregnancy have not
shown an increased risk of congenital abnormalities. Therefore, the possibility of fetal harm appears
remote.  TRADEMARK should not be discontinued during pregnancy and bypothyroidism diagnosed
during pregnancy should be promptly treated.

Hypothyroidism during pregnancy is associated with & higher rate of complications, including spontaneous
abortion, pre-eclampsia, stillbirth and premature delivery. Maternal hypothyroidism may bave an adverse
effect on fetal and childhood growth and development. During pregnancy, serum T4 levels may decrease
and serum TSH levels increase to values outside the normal range. Since elevations in serum TSH may
occur as early as 4 weeks gestation, pregnant women taking TRADEMARK should have their TSH
measured during each trimester. An elevated serum TSH level shouid be comected by an increase in the
dose of TRADEMARK. Since postpartum TSH levels are similar to preconception values, the
TRADEMARK dosage should retum to the pre-pregnancy dose immediately after delivery. A serum TSH
level should be obtained 6-8 weeks postpartum.

‘l‘hyroidhormomdonotmdilyctwd;eplwcmdbm'ier;however.lomennsferdmoccms
evidenced by levels in cord blood of athyreotic fetuses being approximately one-third maternal levels.
Transfer of thyroid hormone from the mother to the fetus, however, may not be adequate to prevent in
utero hypothyroidism.

Nursing Mothers — Although thyroid hormones are excreted only minimally in buman milk, csution
should be exercised when TRADEMARK is administered to s pursing woman. However, adequate
mhmm&mof!m&mxhemgmuﬂlyuededbmhminmmlheuﬁm

Pediatric Use

General
Mpdofmmmhm”dmﬁ&hm&mﬂimkmwﬁmmdmmmm
intellectual and pBysical growth and development.

The initial dose of levothyroxine varies with age and body weight (se DOSAGE AND

ADMINISTRATION, Table 3). Dosing adjustments are based on an assessment of the individual
pstient’s clinical and laboratory perameters (sce PRECAUTIONS, Laboratory Tests).
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In children in w.hom a diagnosis of permanent hypothyroidism has not been established, it is recommended
that levothyroxine administration be discontinued for s 30-day trial period, but only after the child is at
least 3 years of age. Serum T4 and TSH levels should then be obtained. If the T is low and the TSH high,
the diagnosis of permanent hypothyroidism is established, and levothyroxine therapy should be reinstituted.
If the T4 and TSH levels are normal, euthyroidism may be assumed and, therefore, the hypothyroidism can
be'considued to have been transient. In this instance, however, the physician should carefully monitor the
clnld and repeat the thyroid function tests if any signs or symptoms of hypothyroidism develop. In this
setting, the clinician should have a high index of suspicion of relapse. If the results of the levothyroxine
withdrawal test are inconclusive, careful follow-up and subsequent testing will be necessary.

Since some more severely affected children may become clinically hypothyroid when treatment is
discontinued for 30 days, an alternate approach is to reduce the replacement dose of levothyroxine by haif
during the 30-day trial period. If, after 30 days, the serum TSH is elevated above 20 mU/L, the diagnosis
of permanent hypothyroidism is confirmed, and full replacement therapy should be resumed. However, if
the serum TSH has not risen to greater than 20mU/L, levothyroxine treatment should be discontinued for
another 30-day trial period followed by repeat serum T4 and TSH.

The presence of concomitant medical conditions should be considered in certain clinical circumstances and,
if present, sppropristely treated (see PRECAUTIONS).

Rapid restoration of normal serum T4 concentrations is essential for preventing the adverse effects of

congenital hypothyroidism on intellectual development as well as on ovenall physical growth and
maturation. Therefore, TRADEMARK therapy should be initisted immediately upon diagnosis and is
genenally continued for life.

During the first 2 weeks of TRADEMARK therapy, infants should be closely monitored for cardiac
overioad, aithythmias, and aspiration from avid suckling.

The patient should be monitored closely to avoid undertreatment or overtreatment. Undertreatment may
have deleterious effects on inteliectual development and linear growth. Overtreatment has been associated
with craniosynostosis in infants, and may adversely affect the tempo of braia maturation and accelerate the
bone age with resultant premature closure of the epiphyses and compromised adult stature.

\ i Hypot Jism in Pediatric Pati
The patient should be monitored closely to avoid undertreatment and overtreatment. Undertreatment may
result in poor school performance due to impsired concentration and slowed mentation and in reduced adult
height. Overtreatment may accelerate the bone sge and resuit in premature epiphyseal closure and
compromised adult stature.

Treated children may manifest 8 period of catch-up growth, which may be adequate in some cases to
pormalize adult height. In children with severe or prolonged bypothyroidism, catch-up growth may not be
adequate to normalize adult beight.

GeriatricUse - ‘
Because of the increased prevalence of cardiovascular discase among the elderly, levothyroxine therapy
should not be initiated at the full replacement dose (see WARNINGS, PRECAUTIONS, and DOSAGE
AND ADMINISTRATION). .

ADVERSE REACTIONS - »

Adverse reactions associated with levothyroxine therapy are primarily those of hyperthyroidism due to
therapeutic overdosage. They include the following:

General: fatigue, increased appetite, weight loss, beat intolerance, fever, excessive sweating;
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F‘anm{ Rervous system: beadache, hyperactivity, nervousness, anxicty, irritability, emotional lability,
insomnia;

Musculoskeletal: wremors, muscle weakness; :

Cardiac: palpitations, tachycardia, arrhythmias, increased pulse and biood pressure, heart failure, angina,
myocardial infarction, cardiac arrest; -
Pulmonary: dyspnes; ' ’

GI. disrrhea, vomiting, abdominal cramps;

Dermatologic: bair loss, flushing;,

Reproductive: menstrual irregularities, impaired fertility

Pscudotumor cerebri has been reported in children receiving levothyroxine therapy.
Seizures have been reported rarely with the institution of levothyroxine therapy.

Insdequate levothyroxine dosage will produce or fail to ameliorate the signs and symptoms of
hypothyroidism.

Hypersensitivity reactions to inactive ingredients have occurred in patients treated with thyroid hormone
products. These include urticaria, pruritus, skin rash, flushing, angioedema, various GI symptoms
(sbdominal pain, nausea, vomiting and diamrhea), fever, arthraigia, serum sickness and wheezing.
Hypersensitivity to levothyroxine itself is not known to occur.

OVERDOSAGE

The signs and symptoms of overdosage are those of hyperthyroidism (se¢ PRECAUTIONS and
ADVERSE REACTIONS). In addition, confusion and disorientation may occur. Cerebral embolism,
shock, coma, and death have been reported. Seizures have occurred in a child ingesting approximately 20
mg of levothyroxine. Symptoms may not necessarily be evident or may not appear until several days after
ingestion of levothyroxine sodium.

Treatment of Overdosage
Levothyroxine sodium should be reduced in dose or temporarily discontinued if signs or symptoms of
overdosage occur.

Acute Massive Overdosage — This may be a life-threatening emergency, therefore, symptomatic
and supportive therapy should be instituted immediately. If not contraindicated (e.g., by seizures,
coma, or loss of the gag reflex), the stomach should be emptied by emesis or gastric lavage to
decrease gastrointestinal absorption. Activated charcoal or cholestyramine may also be used to
decrease sbsorption. Central and peripheral increased sympathetic activity may be treated by
administering B-receptor antagonists, ¢.g., propranolol (1 to 3 mg intravenously over a 10-minute
period, or orally, 80 to 160 mg/day). Provide respiratory support as needed; control congestive
beart failure; control fever, hypoglycemia, and fluid loss as necessary. Glucocorticoids may be
given to inhibit the conversion of T4 to T3. Because T4 is highly protein bound, very little drug
will be removed by dialysis.

DOSAGE AND ADMINISTRATION

General Principles:

mgoalofmphcgmtthalpyismwhimandmimg_inlclinial and biochemical euthyroid state. The
goal of suppressive therapy is to inhibit growth and/or function of abnormal thyroid tissue. The dose of
TRADEMARKdmh;demmmwhimthmgodsdependsmnnﬁayofﬁcminchnmme
patient’s age, body weight, cardiovascuiar status, concomitant medical conditions, including pregnancy,
concomitant medications; and the specific nature of the condition being treated (see WARNINGS and
PRECAUTIONS)— Hence, the following recommendations serve only as dosing guidelines. Dosing must
be individualized and adjustments made based on periodic assessment of the patient’s clinical response and
laboratory parameters (see PRECAUTIONS, Laboratory Tests).

R e -~ -
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TRADEMARK is administered as a single daily dose, preferably one-haif to one-hour before breakfast.
TRADEMARK should be taken at least 4 hours apart from drugs that are known to interfere with its
absorption (sec¢ PRECAUTIONS, Drug Interactions).

Due to the long half-life of levothyroxine, the peak therapeutic effect at a given dose of levothyroxine may
not be attained for 4-6 wecks. .

Qalnion should be exercised when administering TRADEMARK to patients with underlying cardiovascular
disease, to the clderly, and to those with concomitant adrenal insufficiency (see PRECAUTIONS).

Specific Patient Populations:

HYpOothvyroidism 1o Ad

and PRECAUTIONS, Laboratory Tests)
Therapy may begin at full replacement doses in otherwise healthy individuals less than 50 years old and in .

those older than 50 years who have been recently treated for hyperthyroidism or who have been
hypothyroid for only a short time (such as a few months). The average full replacement dose of

levothyroxine is approximately 1.7 meg/kg/day (e.g., 100-125 mcg/day for a 70 kg adult). Older patients
~ may require less than | mcg/kg/day. Levothyroxine doses greater than 200 mcg/day are seldom required.
An inadequate response to daily doses > 300 mcg/day is rare and may indicate poor compliance,
malabsorption, and/or drug interactions.

For most patients older than 50 years or for patients under 50 years of age with underlying cardiac disease,
an initial starting dose of 25-50 mcg/day of levothyroxine is recommended, with gradual increments in
dose at 6-8 week intervals, as needed. The recommended starting dose of levothyroxine in elderly patients
with cardiac disease is 12.5-25 mcg/day, with gradual dose increments at 4-6 week intervals. The
levothyroxine dose is generally adjusted in 12.5-25 mcg increments until the patient with primary
hypothyroidism is clinically euthyroid and the serum TSH has normalized.

In patients with severe hypothyroidism, the recommended initial levothyroxine dose is 12.5-25 mcg/day
with increases of 25 mcg/day every 2-4 weeks, accompanied by clinical and laboratory assessment, until
the TSH level is normalized.

In patients with secondary (pituitary) or tertiary (hypothalamic) hypothyroidism, the levothyroxine dose
should be titrated until the patient is clinically euthyroid and the serum free-T4 level is restored to the upper

haif of the normal range.

al iple!
In general, levothyroxine therapy should be instituted at full replacement doses as soon as possible. Delays
in diagnosis and institution of therapy may have deleterious effects on the child’s intellectual and physical
growth and development.

Undertreatment and overtreatment should be avoided (see PRECAUTIONS, Pediatric Use).

TRADEMARK may be administered to infants and children who cannot swallow intact tablets by crushing
the tablet and suspending the freshly crushed tablet in a small amount (5-10 mi or 1-2 teaspoons) of water:
This suspension can be administered by spoon or dropper. DO NOT STORE THE SUSPENSION.
Foods that decrease sbsorption of levothyroxine, such as soybean infant formula, should not be used for
administering levothyroxine. (sce PRECAUTIONS , Drug-Food Interactions).

Newborns .

The recommended starting dose of levothyroxine in newborn infants is 10-15 mcg/kg/day. A lower starting
dose(e.g., 25 mcp/dsy) should be considered in infants at risk for cardiac failure, and the dose should be
increased in 4-6 weeks as needed based on clinical and laborstory response to treatment. In infants with

S
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very low (< 5 mcg/dl) or undetectable serum T4 concentrations, the recommended initial starting dose is 50
mcg/day of levothyroxine.

Infants and Children

Levothyroxine therapy is usually initiated at full replacement doses, with the recommended dose per body
weight decreasing with age (see TABLE 3). However, in children with chronic or severe hypothyroidism,
an initial dose of 25 meg/day of levothyroxine is recommended with increments of 25 mcg every 2-4
weeks until the desired effect is achieved.

Hyperactivity in an older child can be minimized if the starting dose is one-fourth of the recommended full
replacement dose, and the dose is then increased on & weekly basis by an amount equal to one-fourth the
full-recommended replacement dose untii the full recommended replacement dose is reached.

Table 3: Levothyroxine Dosing Guidelines for Pediatric Hypothyroidism

AGE Daily Dose Per Kg Body Weight®
0-3 months 10-15 meg/kg/day
3-6 months 8-10 meg/kg/day
6-12 months 6-8 meg/kg/day
1-§ years 5-6 mcg/Kp/day
6-12 years 4-5 mcep/kp/day
>12 years 2-3 mcg/kp/day
rowth and puberty complete 1.7 mcp/kg/day

The dose should be adjusted based on clinical response and laboratory parameters (see PRECAUTIONS,
aboratory Tests and Pediatric Use).

Pregnancy- Pregnancy may increase levothyroxine requirements (see PREGNANCY).

Subclinical Hypothyroidism- If this condition is treated, a lower levothyroxine dose (c.g., 1 meg/kg/day)
than that used for full replacement may be adequate to normalize the serum TSH level. Patients who are not
treated should be monitored yearly for changes in clinical status and thyroid laboratory parameters.

TSH Suppression in Well-differentiated Thyroid Cancer and Thyroid Nodules ~The target level for TSH
suppression in these conditions has not been established with controlled studies. In addition, the efficacy of
TSH suppression for benign nodular disease is controversial. Therefore, the dose of TRADEMARK used
for TSH suppression should be individulaized based on the specific disease and the patient being treated.

In the treatment of well-differentiated (papillary and follicular) thyroid cancer, Levothyroxine is used as an
adjunct to surgery and radioiodine therapy. Generally, TSH is suppressed to <0.1 mU/L, and this usually
requires a levothyroxine dose of greater than 2 meg/kg/day. However, in patients with high-risk tumors,
the target level for TSH suppression may be <0.01 mU/L.

In the treatment of benign nodules and nontoxic multinodular goiter, TSH is generally suppressed to a
higher target (¢.g. 0.1-0.5 mU/L for nodules and 0.5-1.0 mU/L for muitinodular goiter) than that used for
the treatment of thyroid cancer. Levothyroxine sodium is contraindicated if the serum TSH is already
suppressed due to the risk of precipitating overt thyrotoxicosis (see CONTRAINDICATIONS,
WARNINGS and PRECAUTIONS).

Myxedema Coma — Myxedema coma is a life-threstening emergency characterized by poor circulation and
hypometabolism,- and msy result in unpredictable absorption of levothyroxine sodium from the
psﬂdmaﬁnﬂmlhuefm,mﬂlwoﬁymxmeisnmmmdedmmmhwndiﬁomlmwm
levothyroxine sodium should be administered.
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HOW SUPPLIED
~—TRADEMARK™ (levothyroxine sodium tablets, USP) are [Product-spwﬁc information
supplied by applicant]

Strength (mcg) Color NDC # for bottles of (count) | NDC # for botties of {count)
STORAGE CONDITIONS
[Product-specific information supplied by applicant)
Rx ONLY
MANUFACTURER

[Product-specific information supplied by applicant)
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